(SP Errors Corroclod by Iho STIC SPoms Branch <C~ln } 

[~| Changed a lilo Irom non-ASCII to ASCII £ A/ T Verified by / /~ 1 (STIC staff) 

| | Changed Iho margins in cases whoro the sequence toxl was "\vrajf^ec£jown to the next line. 



| [ Edited a lormat error in the Current Application Data section, specHicaJly: 



| ] Edited tho Current Application Data section with the actual current number. The number inputted by the 
applicant was O the prior application data; or □ other, . 

| ) Added tho mandatory heading and subheadings lor "Current Applicaiion Dala*. 

[ ] Edited tho 'Number ol Sequences" field. Tho applicant spelled out a number'instoad of using an integer. 

| [ Changed Iho spelling ol a mandatory lield (the headings or subheadings), specrfically; 

| | Corrected Iho SEG ID NO when obviously incorrect. The sequence numbers that wero edited were: 

[__J Inserted or corrected a nucleic number at the end ol a nucleic lino. SEO ID NO*s edited: 

[ J Corrected subheading placement. All responses must bo on tho same line as each subheading. If tho 

applicant placed a response below Iho subheading, this was moved to its appropriate place. 

| | Inserted colons after headings/subheadings. Headings edited included: . 

| ) Deleted exlra, invalid, headings used by an applicant, specifically. 

Deleloor^^non-ASCIl 'garbage* al iho beginning/end ol files; □ secretary initials/filename at end of file; 
□ page numbers throughout text; □ other invalid text, such as__ 




| | Inserted mandalory headings, specifically: 

[ 1 Corrected an obvious error in the response, specifically: 



1 1 Edited identifiers where upper case is used but lower caso is required, or vice versa. 

I 1 Corrected an error in Iho Number of Sequences field, specifically: 

[ 1 A "Hard Pago Break" code was inserted by the applicant. All occurrences had to bo deloted. 

| [ Deleted ending slop codon in amino acid sequences and adjusted the "(A)length:" field accordingly (error 
duo to a Palenlln bug). Sequences corrected: . 

I I Other; 



'Examiner: Tho above corrections must bo communicated to the applicant in the first Office 
Actfon. DO NOT send a copy of this form. 3/1/95 
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2 
3 
5 
6 
7 
9 

C— > 11 
C— > 11 

11 
12 
14 
15 
17 
19 
21 
22 
23 
24 
27 
28 
29 
32 
33 
34 
37 
38 
39 
42 
43 
44 
47 
48 
49 
52 
53 
54 
57 
58 
59 
62 
63 
64 
67 
68 
69 
72 
73 



<110> 
<120> 



<130> 
<140> 
<141> 

<150> 
<151> 
<150> 
<151> 
<160> 
<170> 
<210> 
<211> 
<212> 
<213> 
<220> 
<221> 
<222> 
<220> 
<221> 
<222> 
<220> 
<221> 
<222> 
<220> 
<221> 
<222> 
<220> 
<221> 
<222> 
<220> 
<221> 
<222> 
<220> 
<221> 
<222> 
<220> 
<221> 
<222> 
<220> 
<221> 
<222> 
<220> 
<221> 



RAW SEQUENCE LISTING DATE: 06/05/2001 

PATENT APPLICATION: US/09/830,902 TIME: 18:45:06 

Input Set : A:\Pto,amc 

Output Set: C:\CRF3\06052001\l830902.raw 

APPLICANT: Weissenbach, Jean 
Hazan, Jamil 

TITLE OF INVENTION: CLONING, EXPRESSION AND CHARACTERIZATION OF THE SPG4 
GENE RESPONSIBLE FOR THE MOST COMMON FORM OF AUTOSOMAL 
DOMINANT SPASTIC PARAPLEGIA 
FILE REFERENCE: R-341894 

CURRENT APPLICATION NUMBER: US/09/830,902 
CURRENT FILING DATE: 2001-05-02 

PRIOR APPLICATION NUMBER: FR 99 11097 
PRIOR FILING DATE: 1999-09-03 
PRIOR APPLICATION NUMBER: PCT/FR00/02433 
PRIOR FILING DATE: 2000-09-04 

0 



NUMBER OF 


SEQ ID NOS: 107 


SOFTWARE : 


Patentln 


Vers. 2. 


SEQ ID NO: 


: 1 




LENGTH: 110000 




TYPE : DNA 






ORGANISM: 


Homo sapiens 


FEATURE : 






NAME /KEY: 


exon 




LOCATION: 


(9932) . . 


. (10471) 


FEATURE: 






NAME /KEY: 


intron 




LOCATION: 


(10472) . 


. . (33718) 


FEATURE : 






NAME /KEY: 


exon 




LOCATION: 


(33719) . 


. . (33805) 


FEATURE : 






NAME /KEY: 


intron 




LOCATION: 


(33806) . 


. . (35748) 


FEATURE: 






NAME /KEY: 


exon 




LOCATION: 


(35749) . 


. . (35832) 


FEATURE : 






NAME /KEY: 


intron 




LOCATION: 


(35833) . 


. . (45022) 


FEATURE: 






NAME /KEY: 


exon 




LOCATION: 


(45023) . 


. . (45118) 


FEATURE : 






NAME/ KEY : 


intron 




LOCATION: 


(45119) . 


. . (60863) 


FEATURE : 






NAME/KEY: 


exon 




LOCATION: 


(60864) . 


. . (61051) 


FEATURE : 






NAME /KEY: 


intron 
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RAW SEQUENCE LISTING 
PATENT APPLICATION: US/09/830,902 

Input Set : A:\Pto.amc 

Output Set: C:\CRF3\06052001\l830902.raw 



DATE: 06/05/2001 
TIME: 18:45:06 



(61052) . . . (61927) 



74 <222> LOCATION: 

77 <220> FEATURE: 

78 <221> NAME/KEY: exon 

79 <222> LOCATION: ( 61928 )...( 62061 ) 

82 <220> FEATURE: 

83 <221> NAME/KEY: intron 

84 <222> LOCATION: (62062) ... (62344) 

87 <220> FEATURE: 

88 <221> NAME/KEY: exon 

89 <222> LOCATION: (62345) ... (62438) 

92 <220> FEATURE: 

93 <221> NAME /KEY: intron 

94 <222> LOCATION: ( 62439) ... (73173) 

97 <220> FEATURE: 

98 <221> NAME/KEY: exon 

99 <222> LOCATION: (73174 )... (73248 ) 

102 <220> FEATURE: 

103 <221> NAME /KEY : intron 

104 <222> LOCATION: { 7324 9) . . . ( 74 633 ) 

107 <220> FEATURE: 

108 <221> NAME /KEY : exon 

109 <222> LOCATION: ( 74 634 )...( 74705 ) 

112 <220> FEATURE: 

113 <221> NAME /KEY : intron 

114 <222> LOCATION: (74706) ... (82788 } 

117 <220> FEATURE: 

118 <221> NAME /KEY : exon 

119 <222> LOCATION: ( 8278 9) . . . ( 828 64 ) 

122 <220> FEATURE: 

123 <221> NAME/KEY: intron 

124 <222> LOCATION: ( 828 65 )...( 83102 ) 

127 <220> FEATURE: 

128 <221> NAME /KEY : exon 

129 <222> LOCATION: { 83103) ... (83194 ) 

132 <220> FEATURE: 

133 <221> NAME /KEY : intron 

134 <222> LOCATION: ( 831 95 )...( 83334 ) 

137 <220> FEATURE: 

138 <221> NAME/KEY: exon 

139 <222> LOCATION: ( 83335 )...( 834 14 ) 

142 <220> FEATURE: 

143 <221> NAME /KEY : intron 

144 <222> LOCATION: ( 834 15) ... (88129) 

147 <220> FEATURE: 

148 <221> NAME/KEY: exon 

149 <222> LOCATION: ( 88130) ... (88172 ) 

152 <220> FEATURE: 

153 <221> NAME /KEY : intron 

154 <222> LOCATION: { 88 173 ) . . . ( 8 9561 ) 
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RAW SEQUENCE LISTING 
PATENT APPLICATION: US/09/830,902 

Input Set : A:\Pto.amc 

Output Set: C:\CRF3\06052001\l830902.raw 



DATE: 06/05/2001 
TIME: 18:45:06 



(89642) . . . (91162) 



(91163) . . . (91233) 



157 <220> FEATURE: 

158 <221> NAME /KEY : exon 

159 <222> LOCATION: ( 8 9562 ) . . . { 8964 1 ) 

162 <220> FEATURE: 

163 <221> NAME /KEY : intron 

164 <222> LOCATION: 

167 <220> FEATURE: 

168 <221> NAME /KEY : exon 

169 <222> LOCATION: 

172 <220> FEATURE: 

173 <221> NAME/KEY: intron 

174 <222> LOCATION: ( 91234 ) . . . ( 934 4 3 ) 

177 <220> FEATURE: 

178 <221> NAME /KEY : exon 

179 <222> LOCATION: ( 93444 )...( 93484 ) 

182 <220> FEATURE: 

183 <221> NAME /KEY : intron 

184 <222> LOCATION: { 934 85 ).,.( 100599) 

187 <220> FEATURE: 

188 <221> NAME /KEY : exon 

189 <222> LOCATION: (100600) ... (102009) 

192 <400> SEQUENCE: 1 

193 taactgactc tgctgtgttt ccttggcatt atagctaatc 
195 cagtttatac ttacacctac tatttcaaaa ccatgagctc 
197 aacaaatcct ccataaacta gaaaatctca aactggtgac 
199 ttttgttgtt ttattttatt ttattttatt ttctagatgg 
201 gctggaatgc aatggcatga tctcagctca ctgcaacctc 
203 tcctcctgcc tcaatcttcc aagtagctgg gactacagga 
205 tggtttgttt gtttttaaat tttgaggcca ggtgcagtgg 
207 actttgggag accaaggcag gccgattact tgaggtcagg 
209 aacatggtaa aaccatgtcg ctactaaaaa cacaaaaatt 
211 cgtctataat cccagcactt tgggaggcca aggtgagtgg 
213 caagaccagc ctggcaaaca tggtgaaacc ccgtctctat 
215 gggtgtggtg gcgggcacct gtaatcccag ctattgggga 
217 ttgaacctgg gaggtggagg ttgcagtgag tcgagatggt 
219 gcaataagag cgagacgcca tctcaaaaat atataaataa 
221 tagctaggct ttgtggcagg cacctgtagt cccagctact 
223 attgcttgaa cccaggaggc ggaggttgca gtgagccaag 
225 cctgggtgac agagcaagac tccttctcaa aaataaataa 
227 ataaataaaa ttttgagctg ggcatgaaag ctgaggcagg 
229 gtttgagacc ccagtgagct ataattctga cactgcactt 
231 gaccgtgtat ctaaaaagaa taaaataaca atgatttttg 
233 tagatttcac ataaaaattt agaattctgg tttctcttga 
235 atgttaagct tcacattcct gaaaggcaaa aatcagtgga 
237 tcacgcctat aaacccagtg ctttgggagg ctagggtaag 
239 gtttgagatc agcctggcca acacagtcaa accccatctc 
241 gctgggatat ggtggtgtgc acttgtggtc ccaactactc 
243 ccacttgagc cctggaggtt gagggggcag tgagccatga 
245 ctggacgaca gagagacatt gtctcaaaaa gaaaaaaaaa 



aaattgagca 
attcacattt 
tgggagtttt 
agtcttgctc 
cacctttcgg 
atgagctgcc 
cccatatctg 
agttcaagac 
aggccgggca 
atcacctgag 
taaaaataca 
ggctgaggca 
gccactgacc 
ataaataaaa 
taggaggctg 
attgtgccac 
ataaataaat 
aggatccctt 
cagcctggct 
agccaataac 
aaaattaaaa 
agctagctgg 
tggattggtt 
tacaaaacat 
aggaggctga 
ttgtgccact 
aatcagctca 



ggtcaggtaa 
tcactgaagt 
ggttttgttt 
tgttgcccag 
gttcaagcaa 
gcacctggcc 
tgatcccagc 
cagccaggcc 
cggtggctca 
gtcaggaggt 
aaaattagcc 
ggagaatcgc 
tccagcctgg 
atacaaaaag 
aggcaggaga 
tgcgttccag 
aaataaataa 
gagcccagca 
gacagaggga 
tcttagccaa 
aaatctgaca 
gtgctgtggc 
gagtccagga 
acaaaaatta 
ggcaggagga 
gcactccagc 
gtgggagctg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
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DATE: 06/05/2001 
TIME: 18:45:06 



Input Set : A:\Pto.amc 

Output Set: C:\CRF3\06052001\l830902.raw 



247 agtaacagct gtcctgttca attacaggat gcaactcttt agcttctcat agtttccatc 
24 9 attcacatca tacatgcatt tttgcatgcc acacaaccca cacatggaac ccatatatgt 
251 tatatgcctg accactgttg ctattggaag ttttggccac tgcattaaac tataaactcc 
253 atcttattaa tcctgacacc ccacttattg cctgatatat tgtccgtttc ttaatatcta 
255 ttcatagaac aaatgaatga ataatatgtg ccacattgtg gactcaattc agggagatga 
257 ctaatcattc acaattatgt ttttccttct taatacagag attggataat aattccccaa 
259 ttgttacttc tctcatccct cccctccaac catatctttt catttgtttt tcttatttta 
261 ggttttctgc ctttttcaaa atcagccatt tcctcactgg actctacatg tgccattttt 
263 tttttttttt ttttactaat ttttttagtt gaaaagaggt ccttaatatc tgtcattggt 
265 ccacacttga aatctagaat ctctcgaatt gaaggtctga agagttcctt agaaggcaag 
267 tagggccgaa atatccaaaa aaaactattt gatggtaggc actgtggtaa ataaatatgg 
269 gttaaagtga taaagtgacc gaatgtcctg gattagttag cacagtacct agctccttct 
271 ttttgtcctt gtgaaactgt ctcagattcc attcaagatt aagtgtcctg aaagttctta 
273 caagctgaaa actgggaggc tctcacactg taggtagaat ggctagcagg gttgggatct 
275 catctaggca cattgcagaa ccagggtaac accaaggcat tatttttttt ctttctttac 
277 ttttcttctt tttttttaga gacagggtct cattatgtta cccaggctgg attccaattc 
279 ctgagctcaa gtgatcctcc tgagtagctg ggacttcagg tgtgcaccgc tgtgtctgaa 
281 ggcactgttt tttttgtttt ttttgttttt tttgacacaa atttaggaag atgttaattc 
283 acaacagtct tgagactgag atataattcc aaggagcaga agatgtgagt ttagagcact 
285 aaaaaatgag attccagtag agtcagaaat ctgaaatggc attacagata taagagacaa 
287 aaacaaaatg tattgagctc tgtcatgttg caggcatcat gatggaggtt ttagatgtac 
289 tctttcattt tgtaattttt atagaggaat taactagaat agcaacccca gtcccactaa 
291 ctctaaatcc catattttta ccatacaaaa aaagagcaaa agtgcagaaa agcacagtca 
293 atattaagta caaccagata gcagagactc agtaaatggg aggccggagg cccgaaaccc 
295 aacataatgc ccatgaatga aagcccatca cttgcgcttc aggggctaac aatatactta 
297 tttcataatt aaaatagaaa cagactatgt aaaaatatta ttcttgagat cccagatttt 
299 taccttaaat tactgaggca gtaagtgtaa ttaactaata tgtgatgttg ggcaaataac 
301 agactcttag agccccaaat tctttatttt aaaaaactga ggccagatga ggtggcttac 
303 acatgtaatc ccagcactgg ggatgccaaa gcaggcagat cacttgagct tgagcttagg 
305 agtttgagat cagcctgggc aacacggtta agacctcatc tctaaacaaa atacaaaaat 
307 tagccaaaca tggtggtgtg cacctgtgtt cctggctact caggaggctg aggtggaagg 
309 atcgcttgag cccgagaggt tgagggtgca gtgagccatg atcttgccat tgcactctac 
311 actctagtct gggtgacaga gtgagactct gtcttggggg aaaacaaaag agatgataat 
313 gcttaactga agtagcaata ttttaaaaag gcactaaaag ttcatctgct tagttcagaa 
315 tatgggttcg ataaatatta gcaagtagta gtagtcatca tcatcactgt cactgctgtt 
317 ctctccttaa acttaagcat gttttttgtt tttttgagac agtgtctcac tctgtcaccc 
319 aagctggagt tcagtggtgt gatcttggct cactccaacc tctgcctccc aggttcaagt 
321 gattctcctg tctcaccctc ccaagtagct gggaccacag acacgtacca caaccacacc 
323 cagctaattt ttcgtatttt tggtagaggt ggggtttcac catgttggcc aggctggtct 
325 tgaactcctg acctcaagtg atccacctgt ctcggcctcc caaagtgctg ggattacagg 
327 cgttagccac agcatccagc cttaagcatg ttaattaagt ttttataatt cagcaaaatg 
329 gttggaaaat gctgtcttaa atgagatgct taagctgccg tctgaacatg aggtagaagg 
331 aaattctaca cataatcatt gtgctaaatt acttgcaaag atggccacaa caattcctcc 
333 tatcctcata tatatgcccc tttgcaatgt gactttgcta cttctctatc aagatgtgga 
335 gcttattttc ccatatattg cactagagtt ggccttctga cttgctttga caatggaatg 
337 tagtacaaat gacactgtgc aactttggat tttaggtttc gagagaactt acaccttcca 
339 ctcacactct cttggaaacc agatgcaatg taaagaagtc agggctatcc tgctagagac 
341 atatgtccca gctaatagcc acaatcaacc tctgaacata tgaatgaggc tagctaggcc 
343 atacagccat tcggtcaagc catcagatga ctacatccac aggaatgatc cacaggcaag 



1680 

1740 

1800 

1860 

1920 
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PATENT APPLICATION: US/09/830,902 
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Input Set : A:\Pto.amc 

Output Set: C:\CRF3\06052001\l830902.raw 



345 gccatcagaa gaaccatcca gctgaactta ccccaaattg ctgagtcaca aagttgtgtg 
347 taaataaatg tctgctatct taagccagtg agttttggag tggtatatta catagcatca 
349 gaaatctaac acaatcatta tgtttgaatc atttttcaaa tttctcatat ttattaaatg 
351 agtaccataa gcaaggtgtc aggctggatg caaaaagtga ggcaaaatgt ataaagtgtg 
353 accactgcct tcagtaagtt tacaatctat atcaagaggt gatgaagtgt ttaaataatc 
355 atcctgcagg gcaatatagt ataagagcca cagagtaaca caaccatatt gtcataacaa 
357 ctgaaaaaca agatcatttc tgctggaggt gataatggaa taatttatca agaatataac 
359 agagctggac gcggtggctc acacctgtaa tcccagcact ttgggaggcc aaggaaggtg 
361 gatcacaagg tcaggagttc gagaccatcc tggctaacac gatgaacccg tctctactaa 
363 aaatacaaga aattagccgg gcgtggtggc acgcgtctgt agtcgcagct actcaggagg 
365 ctgaggcagg agaaccactt gaacatggga agcagaggtt gcattgagct gagatcgtgc 
367 catggcactc cagcctgggt gacagagtga gactcagtct caaaaaaaaa aaaaaaaaaa 
369 aaaatataac attagaggta agtcttgaag gactttgaca gtggaagtag gaggcgaggc 
371 cattctaagt gaatgaaaaa tgacaggaga gtaattgtag tcctggaaaa gagcaaagta 
373 ggtacagacc aacagtctat attagctaga gtatagtgaa agtgcagagg aaatgtcgga 
375 gaaccattct ttattcaaaa actatcttcc tcatggccaa gcatagtggc tcatgcctgt 
377 aatcccagca ttttgggagg tcaaggtgag tggatcactt gagctcagga attcaagacc 
379 atctggggca acatagtgag acctcatctc aactaaaaaa caaaaaattc agacagatgc 
381 agtggctcac acctgtaatc ccagaacttt ggtaggctga ggcgggcgga tcacgaggtc 
383 aggagatcaa gaccctcctg gacaacatgg agaaacccca tctctattaa aaatacaaaa 
385 ttagctgggc atggtggcac atccctgtaa tcccagctac tcgggaggct gaggcaggag 
387 aatcgcttga accagggagt cggaggttgc agtgagccga gatcgcacca ctgcactcca 
389 gtctggcgac agagcgagac tccatcttaa aaaataaata aattttaaaa aaaactaccc 
391 cagcatggtg gtgcatgcct gtagtcccag ttactcagga ggctgaggca agagggtggt 
393 ttgagccagg gaggtcaagg ctgcagtgag ctctgatggc gccactgtac tccagcttgg 
395 gtgacagagt gagaccttgt ctcaaaaaca aaaacaaaaa caaaaaacca acaaatctcc 
397 ttgttagtat catggtgagt aaaaaataaa ataaaaatag aaataaactg aacatggtgg 
399 ctcatgcctg taatcctagc actttggaag gctgaagtgg gaggattgct tgagggctgg 
401 agttcaaaac tggcttgggc aacacggtga gagagacctt gtctctacaa aagaactttt 
403 aaaacaaaaa atagataatt taaaaaaatt aaaaaaaaca aaaaataaaa aaataatcaa 
405 gtatcaactt gattccaggc actgcttact actctagtgt tatactgtag atgtggaagc 
407 tgagtaactc atccaagatc accgaaagtg atggaacaca gatctaaatg caaccagtct 
409 gactccagga ccatttaacc attctactat tgggccctat cttggctaag ttagaaagta 
411 agttactttc tttagtggta aagactggag ggataacagg gaagatagtt atttaagaaa 
413 aaaaactggc atcaaactaa atatccatca atagttgaac agtaaaatag gttgtggtaa 
415 attcatataa tggaatacta tatagcagtg aaaatgtacc acagttatag aaatcaacag 
417 ggaggaattt caacacttaa ttattaagta ggtagccagg catagcggtt tatgcctgta 
419 atcccagcac tttgggagac caagacagga ggattacttg agcccagggg ttcgagatca 
421 acctgggcaa cagtgagact ccatctctat tttcttaaaa taaaataaat gaaattttaa 
423 aaattttgag gagggaaagc aaacaaggga tacttgaaat atgattacat ttccataaag 
425 tcaaagtgag gcaaaatcat acaagacatt gtttagaaat acataaatac actgcaaact 
427 aaaaatgaga cactagaatg attaatataa aattcaggat agtggcttcc tctagaggaa 
429 gagacaagac attgagatta gggaggagct cacagagtgc ttcgaggagt tggttacatt 
431 catttttctt aaatggaatg ctgcttatta tttttcttta aattgtgcat ttaagtaaca 
433 cacttcttgt ttatatgata tatgtataaa tgtaattttt ttttttgaga tggagtttcg 
435 ctcttgttgc ccaggctgga gtgcaatggc actatcttgg ctcactgcaa cctccacttc 
4 37 ctgggttcaa gtgattctcc tgcctcagcc tcccgagtag ctgggattac aggcatgcgc 
439 caccatgccc ggctagtttt gtatttttaa tagagaaagg gtttctccat gttggtcagg 
441 ctggtctcga actcccgacc tcaggtgatc cgcctgcctt ggcctcccaa agtgttggga 
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2 <110> APPLICANT : Weissenbach, Jean rr °Ote(j Di<tU ^ 

3 Hazan, Jamil ^Needed 

5 <120> TITLE OF INVENTION: CLONING, EXPRESSION AND CHARACTERIZATION OF THE SPG4 

6 GENE RESPONSIBLE FOR THE MOST COMMON FORM OF AUTOSOMAL 

7 DOMINANT SPASTIC PARAPLEGIA 
9 <130> FILE REFERENCE: R-341894 

C — > 11 <140> CURRENT APPLICATION NUMBER: US/09/830,902 
C — > 11 <141> CURRENT FILING DATE: 2001-05-02 

11 <150> PRIOR APPLICATION NUMBER: FR 99 11097 

12 <151> PRIOR FILING DATE: 1999-09-03 

14 <150> PRIOR APPLICATION NUMBER: PCT/FR00/02433 

15 <151> PRIOR FILING DATE: 2000-09-04 
17 <160> NUMBER OF SEQ ID NOS : 107 

19 <170> SOFTWARE: Patent In Vers. 2.0 



ERRORED SEQUENCES 



5429 


<210> SEQ ID NO 


: 107 






















5430 


<211> LENGTH: 614 
























5431 


<212> TYPE: 


PRT 


























5432 


<213> ORGANISM: 


Mus 


musculus 


















5434 


<220> FEATURE: 


























5435 


<223> OTHER 


INFORMATION 


: Complete murine spastin 








5437 


<4 00> SEQUENCE: 


107 
























5438 


Met Ser Ser 


Pro 


Ala 


Gly 


Arg 


Arg 


Lys 


Lys 


Lys 


Gly 


Ser 


Gly 


Gly Ala 


5439 


1 




5 










10 










15 




5441 


Ser Pro Ala 


Pro 


Ala 


Arg 


Pro 


Pro 


Pro 


Pro 


Ala 


Ala 


Val 


Pro 


Ala 


Pro 


5442 




20 










25 










30 






5444 


Ala Ala Gly 


Pro 


Ala 


Pro 


Ala 


Ala 


Gly 


Ser 


Pro 


Pro 


Lys 


Arg 


Asn 


Leu 


5445 


35 










40 










45 






5447 


Ser Ser Phe 


Ser 


Ser 


Pro 


Leu 


Val 


Val 


Gly 


Phe 


Ala 


Leu 


Leu 


Arg 


Leu 


5448 


50 








55 










60 








5450 


Leu Ala Cys 


His 


Leu 


Gly 


Leu 


Leu 


Phe 


Ala 


Trp 


Leu 


Cys 


Gin 


Arg 


Phe 


5451 


65 






70 










75 








80 


5453 


Ser Arg Ala 


Leu 


Met 


Ala 


Ala 


Lys 


Arg 


Ser 


Ser 


Gly 


Thr 


Ala 


Pro 


Ala 


5454 






85 










90 








95 




5456 


Pro Ala Ser 


Pro 


Ser 


Pro 


Pro 


Ala 


Pro 


Gly 


Pro 


Gly 


Gly 


Glu 


Ala 


Glu 


5457 




100 










105 










110 






5459 


Ser Val Arg 


Val 


Phe 


His 


Lys 


Gin 


Ala 


Phe 


Glu 


Tyr 


He 


Ser 


He 


Ala 


5460 


115 










120 










125 








5462 


Leu Arg lie 


Asp 


Glu 


Glu 


Glu 


Lys 


Ala 


Gly 


Gin 


Lys 


Glu 


Gin 


Ala 


Val 


5463 


130 








135 










140 










5465 


Glu Trp Tyr 


Lys 


Lys 


Gly 


He 


Glu 


Glu 


Leu 


Glu 


Lys 


Gly 


He 


Ala 


Val 


5466 


145 






150 










155 










160 


5468 


He Val Thr 


Gly 


Gin 


Gly 


Glu 


Gin 


Tyr 


Glu 


Arg 


Ala 


Arg 


Arg 


Leu 


Gin 


5469 






165 










170 










175 
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5471 Ala Lys Met Met Thr Asn Leu Val Met Ala Lys Asp Arg Leu Gin Leu 

5472 180 185 190 

5474 Leu Glu Lys Leu Gin Pro Val Leu Gin Phe Ser Lys Ser Gin Thr Asp 

5475 195 200 205 

5477 Val Tyr Asn Glu Ser Thr Asn Leu Thr Cys Arg Asn Gly His Leu Gin 

5478 210 215 220 

54 80 Ser Glu Ser Gly Ala Val Pro Lys Arg Lys Asp Pro Leu Thr His Ala 
5481 225 230 235 240 

5483 Ser Asn Ser Leu Pro Arg Ser Lys Thr Val Leu Lys Ser Gly Ser Ala 

5484 245 250 255 

54 86 Gly Leu Ser Gly His His Arg Ala Pro Ser Cys Ser Gly Leu Ser Met 

5487 260 265 270 

548 9 Val Ser Gly Ala Arg Pro Gly Pro Gly Pro Ala Ala Thr Thr His Lys 

5490 275 280 285 

54 92 Gly Thr Pro Lys Pro Asn Arg Thr Asn Lys Pro Ser Thr Pro Thr Thr 

5493 290 295 300 

54 95 Ala Val Arg Lys Lys Lys Asp Leu Lys Asn Phe Arg Asn Val Asp Ser 

5496 305 310 315 320 

54 98 Asn Leu Ala Asn Leu He Met Asn Glu He Val Asp Asn Gly Thr Ala 

5499 325 330 335 

5501 Val Lys Phe Asp Asp He Ala Gly Gin Glu Leu Ala Lys Gin Ala Leu 

5502 340 345 350 

5504 Gin Glu He Val lie Leu Pro Ser Leu Arg Pro Glu Leu Phe Thr Gly 

5505 355 360 365 

5507 Leu Arg Ala Pro Ala Arg Gly Leu Leu Leu Phe Gly Pro Pro Gly Asn 

5508 370 375 380 

5510 Gly Lys Thr Met Leu Ala Lys Ala Val Ala Ala Glu Ser Asn Ala Thr 

5511 385 390 395 400 

5513 Phe Phe Asn He Ser Ala Ala Ser Leu Thr Ser Lys Tyr Val Gly Glu 

5514 405 410 415 

5516 Gly Glu Lys Leu Val Arg Ala Leu Phe Ala Val Ala Arg Glu Leu Gin 

5517 420 425 430 

5519 Pro Ser He He Phe He Asp Glu Val Asp Ser Leu Leu Cys Glu Arg 

5520 435 440 445 

5522 Arg Glu Gly Glu His Asp Ala Ser Arg Arg Leu Lys Thr Glu Phe Leu 

5523 450 455 460 

5525 He Glu Phe Asp Gly Val Gin Ser Ala Gly Asp Asp Arg Val Leu Val 

5526 465 470 475 480 

5528 Met Gly Ala Thr Asn Arg Pro Gin Glu Leu Asp Glu Ala Val Leu Arg 

5529 485 490 495 

5531 Arg Phe He Lys Arg Val Tyr Val Ser Leu Pro Asn Glu Glu Thr Arg 

5532 500 505 510 

5534 Leu Leu Leu Leu Lys Asn Leu Leu Cys Lys Gin Gly Ser Pro Leu Thr 

5535 515 520 525 

5537 Gin Lys Glu Leu Ala Gin Leu Ala Arg Met Thr Asp Gly Tyr Ser Gly 

5538 530 535 540 

554 0 Ser Asp Leu Thr Ala Leu Ala Lys Asp Ala Ala Leu Gly Pro He Arg 
5541 545 550 555 560 

5543 Glu Leu Lys Pro Glu Gin Val Lys Asn Met Ser Ala Ser Glu Met Arg 
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5544 565 570 575 

554 6 Asn lie Arg Leu Ser Asp Phe Thr Glu Ser Leu Lys Lys He Lys Arg 
5547 580 585 590 

554 9 Ser Val Ser Pro Gin Thr Leu Glu Ala Tyr He Arg Trp Asn Lys Asp 
5550 595 600 605 

5552 Phe Gly Asp Thr Thr Val 

5553 ^ 610 
5558 ( PAGE* 9**v 

E— > 5560 \93 ) 
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